Beauty at HERA: semileptonic tagging b→μ
•Well established techniques already used in previous measurements by the ZEUS collaboration make use of the final state muon or electron in semileptonic beauty decays to exploit these features.
•In fact, the large b mass leads to high values of the transverse momentum of e.g. the muon relative to the closest jet, p Trel , making the spectrum of muons (electrons) from beauty decays much harder than the muons (electrons) from a lighter quark.
However, all these experimental procedures used so far in ZEUS to measure beauty production are limited to the semileptonic beauty decays. Beauty tagging via vertex reconstruction a new method for beauty identification based on the reconstruction of the decay vertices (secondary vertices) has been developed; inclusive beauty measurement in which the hadronic decays are also taken into account; relatively long lifetime of b hadrons, beauty secondary vertices are considerably displaced with respect to the interaction vertex compared to the decay vertices of charm and light quarks; beauty and charm contributions are extracted using the characteristic distributions of reconstructed decay length significance and invariant mass of the secondary vertex. 
2D impact parameter and significance
Method of extracting the beauty and charm content:
reconstruct the decay vertices of the B hadrons and use the resulting decay length, which, due to the long lifetime of the B hadron, is enhanced at high values for beauty and charm compared to the light flavour background.
Furthermore, the invariant mass of the decay vertices, mvtx, can be used to distinguish between the beauty-and charmenriched regions.
No requirements are imposed on the final state of the B decay so that the measurement is kept fully inclusive and benefits from the increase in statistics compared to the exclusive b → μ and b → e analyses. Events selection: data set collected in 2006/07 corresponding to an integrated luminosity of 128 pb-1 ; events containing at least two jets, each having an identified secondary vertex; jets are required to be within the pseudorapidity region |η| < 1.5 with transverse momenta pT > 7(6) GeV/c respectively; no requirements are imposed on the b decay final state so that the measurement is kept inclusive; fraction of events containing b-quarks is extracted using the characteristic distributions of reconstructed decay length and invariant mass of the secondary vertex;
